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[57] . ABSTRACT 

A ?lter assembly (10) for the ?ltration of toxic gases 
from the air is disclosed, which includes a unitized cy 
lindrical housing having oppositely disposed end covers 
(11, 12), with an inlet port (11a) in one end cover and an 
outlet port (13a) in the side wall. An annular, pleated 
?lter element (21) extends between the end covers (11, 
12) between perforated liners (18, 19), and a third, per 
forated liner (20) is spaced outwardly from the center or 
common liner (19) to provide an annular space therebe 
tween which is ?lled with activated charcoal (27). Fines 
media (25, 26) are positioned on opposite sides of the 
activated charcoal (27). The ?rst, pleated ?lter (21) and 
the second, charcoal ?lter (27) are thus mounted contig 
uous to one another on opposite sides of separating wall 
(19, 25), and extend between the end covers (11, 12) to 
provide ?ltration for air being drawn through the ?lter 
unit. 

7 Claims, 3 Drawing Figures 
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UNITIZED GAS-PARTICULATE FILTER AND DESCRIPTION OF THE PREFERRED 
HOUSING EMBODIMENT 

TECHNICAL FIELD 

This invention relates to a ?lter unit having both a 
particulate ?lter and a charcoal gas ?lter, and‘ more 
particularly relates to a unit in which the housing is 
integrally related with the ?lters's'uch that the unit can 
be hermetically sealed for storage and is disposable after 
being used. 

BACKGROUND OF THE INVENTION 

Activated charcoal ?lters are made available at many 
military installations, civilian defense installations and in 
many military vehicles, to be used in the event the occu 
pants are exposed to toxic agents such as poisonous 
gases. Such ?lters, priorto installation and use, must be 
stored in hermetically-sealed containers to prevent deg 
redation of the charcoal, After exposure to toxic agents, 
the charcoal ?lters become saturated and must be re» 
moved and replaced. In a prior art design presently in 
use, a pleated particulate ?ter and a charcoal gas ?lter 
were mounted within a permanent housing by means 
including‘ an outer retaining cover and an inner retain 
ing cover. The covers sealed and retained the separate 
?lters in the housing and permitted replacement of the 
?lters. After usage 'of the prior art ?lter unit, it was 
necessary to decontaminate the housing and covers 
before new ‘?lters were installed. ‘Such procedure was 
time consuming and costly. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a unitized construc 
tion in which the housing is integrally associated with 
the ?lters. The housing has an intermediate wall portion 
which is generally cylindrical in shape and is provided 
with end covers which are mounted coaxially therewith 
about a longitudinal axis extending therethrough. An 
inlet opening is provided in one end cover and an outlet 
opening is provided in a side wall of the housing. The 
inlet and outlet opening can be covered to provide a 
hermetically sealed unit which can be stored for a long 
period of time. Disposed in the air flow path between 
the inlet and outlet openings and mounted between the 
end covers coaxially therewith, in spaced relationship 
to the intermediate wall portion, is a composite, cylin 
drical ?lter member comprising at least two different 
types of ?lter media. The unique construction includes 
an annular, pleated particulate ?lter which is sur 
rounded by an annular charcoal gas ?lter, the two ?lters 
being contiguous to one ‘another on opposite sides of a 
common separating wall which is permeable to the 

' passage of the ?uid medium being ?ltered. The unique 
construction permits the unit to be quickly and easily 
manufactured at relatively low cost. As a result, the 
complete unit is disposable, thus eliminating the need to 
decontaminate the housing after the ?lter unit is used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan view of the ?lter unit; 
FIG. 2 is a plan view from one side of the ?lter unit; 

and 
FIG. 3 is an enlarged sectional view taken along line 

3—3 of FIG. 1. 
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Referring now to the drawings, wherein‘like refer 
ence numerals are used throughout the several views to 
indicate like elements of the invention, there is disclosed 
a ?lter unit or assembly 10 which includes a unitized 
outer housing having a pair of spaced, oppositely dis 
posed end covers 11 and 12 coaxially mounted on the 
opposite ends of an intermediate housing member 13 
which is generally cylindrical in shape. The two end 
covers 11 and 12 are identical parts except that an axial 
air inlet tube or port 11a is provided in one of the cov 
ers. Each cover 11 and 12 is generally circular in shape 
and has a center portion surrounded by a generally 
planar, annular land region 11b, 12b, at the outer edge of 
which is a cylindrical shoulder 11c, 12c having at its 
outer edge an annular ring portion 110', 12d which lies 
in ‘a plane parallel to the corresponding land region 11b, 
12b, and which has at its outer edge a depending cylin 
drical ?ange 11e, 12e. The ?anges 11e, 12e constitute 
peripheral edge portions of the end covers which in the 
preferred embodiment are riveted to the opposite, cir 
cular ends of the cylindrical intermediate housing mem 
ber 13. An outlet tube or port 13a is mounted in an 
opening in the wall of housing member 13. For storage 
purposes, the inlet port 11a and the outlet port 13a are 
provided with cover members 14 and 15 which can be 
secured and sealed thereto to hermetically seal the ?lter 
unit. I ‘ 

Mounted within ?lter unit 10 are ?rst, second and 
third cylindrical, perforated ?lter media supporting 
wall members 18, 19 and 20 each of which has a ?rst end 
positioned adjacent end cover 12 and a second end 
positioned adjacent end cover 11 so that the perforated 
wall members extend between the end covers and are 
disposed between the inlet and outlet ports. In the pre 
ferred embodiment, each of the wall members 18, 19 
and 20 is a perforated metal liner which is relatively 
rigid and which provides support both for the housing 
and the ?lter media. 

Positioned between wall members 18‘and 19 is a 
pleated particulate ?lter 21,.which is preferably con 
structed from ?lter paper or other non-woven media, 
and which is formed into a tubular or cylindrical shape 
to ?ll the space between the wall members 18 and 19. 

Wall members 18 and ‘19 are supported in a spaced 
relationship at a ?rst end adjacent end cover 12 by 
means of an annular metal end cap 22 having a generally 
U-shaped cross section. End cap 22 is bonded or sealed 
by means of epoxy or other sealing material to land 
region ‘12b adjacent the center portion of end cover 12. 
Wall members 18 and 19 are positioned within end cap 
22 adjacent its side walls, end cap 22 is ?lled with a 
plastisol material 23, and the pleated ?lter 21 is posi 
tioned between the perforated wall members with its 
?rst end extending into the plastisol 23, which then 
hardens to hold the wall members and ?lter element in 
place. 
The third perforated wall member 20 is riveted at its 

?rst end to the cylindrical shoulder 12c so that it is 
positioned at the outer edge of the land region 12b 
spaced from second wall member 19. A ?nes media 25, 
preferably in the form of a cotton cloth material com 
prising a ?ne mesh, is mounted around the outside of 
second wall member 19 to cover its entire outer surface, 
and another ?nes media 26 of similar nature is mounted 
around the inside of third wall member 20 to cover its 
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entire inner surface. The ?nes media or ?nes ?lters 25 
and 26 can be held in place against the wall members by 
suitable adhesive material so that they will-not be dis 
placed as the ?lter unit as assembled. 
The annular space between the ?lters 25 and 26 is 

then ?lled with granules or pieces of activated charcoal 
27. - . > 

The second ends of the wall members 18 and 19 are 
also positioned within an annular end cap 28 having a 
U-shaped cross-section, which is also ?lled with a plas 
tisol material 29 to secure together the wall members, 
end cap 28 and ?lter media 21. The ?rst ?lter means 
comprising the wall members 18, 19, end caps 22, 28, 
and pleated ?lter 21 is normally assembled as a unit 
before mounting it in the housing. - 
To complete the assembly, a ?exible, annular gasket 

30, preferably made of rubber or the like, is placed on 
top of end cap 28, and a ?exible, annular compression 
pad 31 is installed over the activated charcoal 27 be 
tween wall members 19 and 20. The compression pad 31 
is preferably made of foamrubber or the like and is 
designed to be compressed between theactivated char 
coal and the end cover 11 so that it expands as the char 
coal settles to hold it in place and prevent air leakage 
between it and the charcoal. 

After the ?rst and second type ?lter media 21 and 27 
are installed on end cover 12 as described, and the gas 
ket 30 and compression pad 31 are installed, end cover 
11 is then placed over the ?lters, and the second end of 
wall member 20 is riveted to shoulder 110. The com 
pression of gasket 30 between end cap 29 and land re 
gion 11b holds the adjacent end of wall members 18 and 
19 in place. The resulting structure thus has ?lter means 
which are generally cylindrical in shape and which are 
mounted within the housing cavity 16 between the 
oppositely disposed land regions 11b, 12b, coaxially 
therewith. The intermediate housing member 13 is then 
slipped over the end covers and ?ange He is riveted to 
one end of intermediate housing member 13 and ?ange 
12e to the other end. 
The purpose of the ?nes media 25 and 26 is to prevent 

migration of activated charcoal particles through the 
perforated wall members 19 and 20. The resulting ?lter 
unit 10 can be hermetically sealed by placing cover 
members 14 and 15 over the inlet and outlet ports. The 
?lter unit 10 can then be stored until it is needed. When 
‘it is desired to utilize the activated charcoal to ?lter out 
toxic agents from air being introduced into an installa 
tion or vehicle, the covers 14 and 15 are removed and 
the ?lter unit 10 is placed in position to ?lter the incom 
ing air. The air is drawn into the internal cavity 16 
within ?lter unit 10 through inlet port 11a, and is then 
drawn through the pleated ?lter element 21 and the 
activated charcoal 27 before being discharged through 
outlet port 15. It is noted that an annular chamber 160 is 
provided between housing 13 and wall member 20 
which provides a path for the air being discharged from 
the ?lters to ?ow toward outlet 13a. The contaminated 
air ?rst passes through the pleated ?lter 21, which re 
moves particulate material from the air to prevent it 
from reaching the activated charcoal. If such particu 
late material is permitted to reach the charcoal the ma 
jority will pass through the charcoal carrying toxic 
contaminants with it. The pleated ?lter also prevents 
particulate matter from covering the charcoal and re 
ducing its effectiveness in adsorbing toxic material. The 
activated charcoal is thus protected and made more 
effective in adsorbing toxic agents or gases from the air 
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4 
passing therethrough. Filter unit 10 is disposable so that 
when the charcoal is saturated and no longer effective, 
the entire unit can the thrown away and replaced by a 
new unit. The present invention thus overcomes the 
disadvantages of the prior art ?lter units while at the 
same time retaining the necessary ?ltration capacity. 
What is claimed is: 
1. A disposable ?lter assembly comprising: 
(a) a unitized outer housing enclosing an internal 

cavity, comprising: . 
(i) a pair of spaced, oppositely disposed end covers, 

each de?ning a peripheral edge portion; 
(ii) An intermediate housing member continuously 

extending around and interconnected said pe 
ripheral edge portions of said pair of end covers; 

(iii) inlet and outlet ports formed in said outer hous 
ing and opening into said internal cavity thereof; 

(b) ?lter means disposed between said inlet and outlet 
ports within said internal cavity and mounted to 
said outer housing for ?ltering a fluid medium 
passing between said inlet and outlet ports; said 
?lter means comprising ?rst and second type ?lter 
media mounted contiguous to one another on op 
posite sides of a separating wall, said separating 
wall being permeable to the passage of the ?uid 
medium being ?ltered; 

(c)»said ?rst type ?lter media comprising a particulate 
air ?lter media adjacent said inlet, said second type 
?lter media comprising an activated charcoal 
media adjacent said outlet, and said separating wall 
comprising a perforated sheet material having ?nes 
media attached thereto for preventing migration of 
said activated charcoal media thereacross; and 

(d) removable cover members for said inlet and outlet 
ports to hermetically seal the ?lter unit. 

2. The structure of claim 1, wherein said outer hous 
ing is generally cylindrical in shape, with said end cov 
ers being coaxially mounted within said intermediate 
housing portion, and wherein said inlet port is formed 
through one of said end covers and said outlet port is 
formed through said intermediate housing member. 

3. The structure of claim 1, wherein said ?lter means 
is disposed within said internal cavity such that said 
separating wall thereof extends in the direction between 
said spaced end covers, wherein said inlet port is 
formed through one of said end covers and said outlet 
port is formed through said intermediate housing mem 
ber; and including seal means operatively mounted be 
tween said ?lter means and said oppositely disposed end 
covers for sealing the junctures of said ?lter means with 
said end covers from passage of the fluid medium being 
?ltered, therebetween. ' 

4. A ?lter assembly comprising, in combination: 
(a) a unitized housing, comprising a pair of oppositely 

disposed end covers and an intermediate wall por 
tion peripherally surrounding and continuously 
interconnecting said end covers, to de?ne an inter 
nal cavity; 

(b) inlet and outlet ports formed through said housing 
and opening into said internal cavity thereof; 

(0) a composite ?lter member within said housing 
cavity, between said inlet and outlet ports, having 
opposite end portions; said ?lter member compris 
ing at least two different types of ?lter media, sepa 
rated by and sharing a common wall; 

(d) sealing means between said opposite end portions 
of said ?lter element and said end covers; and 
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(e) means including a ?lter media retaining wall com 
pressibly holding said ?lter member and sealing 
means between said end covers. 

5. The ?lter assembly as recited in claim 4, wherein 
said composite ?lter member comprises a particulate air 
?lter media and an activated charcoal media separated 
by said common wall; and wherein said common wall 
comprises a material permeable to the passage of a ?uid 
media being ?ltered by said ?lter therethrough, and 
includes a ?nes media for preventing migration of said 
charcoal media to said particulate ?lter media. 

6. The ?lter assembly as recited in claim 5, wherein 
said housing is generally cylindrical in shape with said 
end covers being mounted coaxially within said inter 
mediate wall portion about a longitudinal axis extending 
therethrough; wherein said composite ?lter member is 
generally cylindrical in shape and is coaxially mounted 
about said axis within said housing cavity in spaced 
relationship with said intermediate wall portion of said 
housing; and wherein said inlet port is formed through 
one of said end covers and said outlet port is formed 
through said housing wall portion. 

7. An integrated disposable ?lter assembly compris 
ing: 

a pair of spaced, oppositely disposed end covers, each 
de?ning a peripheral edge; 

(b) a plurality of spaced, perforated ?lter media sup 
porting wall members extending between said end 
covers, with at least one of said wall members 
being rigidly secured to said end covers; 
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6 
(c) ?lter means mounted between said end covers 

comprising a ?rst porous media ?lter mounted 
contiguous to a second activated charcoal ?lter on 
opposite sides of one of said wall members; 

(d) an intermediate housing member spaced from said 
?lter means and continuously extending over said 
peripheral edge portions between said pair of end 
covers; 

(e) inlet and outlet ports formed in one of said end 
covers and said intermediate housing member; 

(0 said intermediate housing member being generally 
cylindrical in shape, with said end covers being 
coaxially mounted within said intermediate hous 
ing member, said inlet port being formed through 
one of said end covers and said outlet port being 
formed through said intermediate housing member, 
said end covers de?ning oppositely disposed gener 
ally planar annular land regions, and said ?lter 
means being generally cylindrical inshape and 
being mounted between said oppositely disposed 
annular land regions, coaxially therewith; and 

(g) said cylindrical ?lter means comprising ?rst, sec 
ond, and third cylindrical perforated wall members 
extending between said end covers, said ?rst po 
rous media ?lter being mounted between said ?rst 
and second wall members, and said activated char 
coal media being mounted between said second and 
third wall members, and wherein ?nes media ‘are 
mounted between said activated charcoal and said 
second and third wall members. 

* * * ?ll * 


